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Abstract 
The purpose of this study was to determine the effectiveness of video modeling (VM) interventions on the social and 
communication skills of children with autism spectrum disorders (ASD). Twenty-six single-case design studies involving a total 
of 59 participants were included in this meta-analysis. We measured intervention effects by computing the improvement rate 
difference (IRD). The overall mean IRD was 0.53, suggesting that VM interventions had a 53% improvement rate from baseline 
to intervention phrases on enhancing social and communication skills for these children. 
© 2012 Published by Elsevier Ltd. 
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1. Introduction 
Limited social interaction and communication skills, and restricted, repetitive behaviors, interests and activities 
are common characteristics of children with autism spectrum disorder (ASD; American Psychiatric Association, 
2000). Research has shown that video modeling (VM) interventions improved the social and communication skills 
for individuals with ASD (Belini & Akullian, 2007; Shukla-Mehta, Miller, & Callahan, 2010). Several narrative 
reviews have been conducted  to synthesize the single-case design VM interventions for individuals with ASD, and 
their authors have concluded that VM was an effective instruction for teaching social and communication skills, 
functional skills, and perspective-taking skills, and for decreasing problem behavior (Ayres & Longone, 2005; 
Delano, 2007; McCoy & Hermansen, 2007; Shukla-Mehta et al., 2010). Two meta-analytic reviews have been 
published that evaluated the effectiveness of VM interventions for individuals with ASD; authors of these found that 
VM improved the social skills and functional skills of children with ASD (Belini & Akullian, 2007; Wang, Cui, & 
Parrila, 2011). 
Meta-analysis in synthesizing single-case designs studies can result in more objective evaluation of multiple 
studies (van den Noortgate & Onghena, 2003). Kazdin (1978) raised concerns of the reliability of visual analysis--a 
traditional method that has been used to determine the effects of the intervention on target behaviors for individuals 
who participate in single-case design studies. To address the limitation of visual analysis, researchers have 
developed statistical procedures to provide more rigorous evaluations of the effectiveness of single-case designs 
interventions. One type of analysis is called data non-overlap between phases (Ma, 2006; Parker & Vannest, 2009). 
1.1. Improvement Rate Difference (IRD) 
 Improvement rate difference (IRD) is a promising technique for estimating the effect size (ES) for single-case 
research (Parker, Vannest, & Brown, 2009). “IRD is defined as the improvement rate (IR) of the treatment phase(s) 
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minus the improvement rate (IR) of the baseline phase(s): IRI  IRB = (Parker et al., 2009, pp. 138). IR is 
calculated as the improved data point for each phase divided by the total data points for that phase. In the 
intervention phase, the improved data points can be considered only when those points exceed any point in baseline 
phase. Any data point in the baseline phase that ties or exceeds any data point in the intervention phase is called 
improved data points. IRD scores range from negative 100% to positive 100% or -1.00 to 1.00. An IRD score of 
100% or 1.00 means that none of the data points in the intervention phase overlap with any data point in the baseline 
phase; that is, the improvement from baseline to intervention is 100%. If an IRD score is 50% or .50, it indicates 
half of the data points in the intervention phrase overlap with the baseline data points. In this case, the probability of 
improvement from baseline to intervention is at chance level (Parker et al., 2009). Parker and Hagan-Burke (2007) 
indicated that IRD is a more sensitive statistical method to calculate ES than is percentage of non-overlapping data 
(PND; Scruggs, Mastropieri, & Casto, 1987) or percentage of data points exceeding the median of baseline phase 
(PEM; Ma, 2006).  
To date, no comprehensive quantitative synthesis has been conducted to examine the effectiveness of the VM 
interventions for young children with ASD using IRD. In our review we aimed at examining the overall 
effectiveness of VM interventions to improve the social and communication skills. 
2. Methods 
2.1. Selecting Procedures and Inclusion Criteria 
2.1.1. Search Strategies 
 To identify studies for this meta-analysis, we searched Academic Search Complete, PsychINFO and Education 
Resources Information Center (ERIC) electronic databases using the combinations of these keywords: autism, 
 (AS), Pervasive Developmental Disorders-Not Otherwise Specified (PDD-NOS), and ASD, in 
combinations of video modeling, video self-modeling, social communication, social skills, initiations, social 
interactions, social behavior, conversations, communication, and language. 
 
2.1.2. Inclusion Criteria 
To be included in this meta-analysis, the studies had to meet the following criteria: (a) were published in English 
language, peer-reviewed journals, between 1985 and September 2011, (b) included at least one participant with ASD 
(i.e., PDD-NOS, AS, or autism) aged 2 to 8 years, (c) utilized a single-case design that demonstrated experimental 
control and that permitted the calculation of ES, (d) included a graphic display of child outcomes with readable 
values for both the X and Y axes, (e) investigated the VM-only or VM with additional components (e.g., self-
management or reinforcement) as an independent variable, and (f) utilized outcome measures that target on social 
and communication skills as the primary dependent variables.  
2.2. Analysis Procedures     
We first calculated IRD scores for each social communication outcome variable for each eligible child, resulting 
in a total of 239 ESs. After each individual ES was computed, composite ESs for the social and communication 
outcome variables were calculated for each study, which yielded 26 ESs for a total of 59 participants.  
2.3. Data Extraction and Decisions            
For a contrast of Phase A versus Phase B (A1B1) that had fewer than three data points in either initial baseline or 
intervention phase, the ES for that pair was not calculated because it could affect the appropriate interpretation of 
the metric. In order to deal with the cumulative effect of VM interventions on target skills, we analyzed only the 
outcome data for the first pair of contrast A1B1 (initial baseline and intervention phases) for each participant or 
dimension (e.g., setting, activity) to generate an ES for each demonstration of the VM intervention (Erion, 2006).  
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2.4. Reliability of Selection and Coding of Studies      
Both authors systematically reviewed and coded all the studies independently to assess the reliability of the 
coding system. Intercoder agreement across study variables was 100%. The study variables included child age, 
gender, diagnosis, research design, dependent variables, and independent variables. The second author computed the 
IRD scores for all eligible outcome variables, and the first author selected a random sample of 21 out of the 26 
(81%) studies and calculated IRD scores for 85 out of the 239 (36%) outcome measures. Interrater agreement for 
ESs calculation was 88% (i.e., total number of agreements for a score divided by agreements plus disagreements x 
100). They then discussed and resolved the disagreements through discussion and re-calculated the scores 
independently. The final interrater agreement was 100%. 
3. Results 
The 26 studies included in this meta-analysis are presented in Table 1 with the mean ESs, standard deviation 
(SD), median, minimum and maximum. The mean IRD value for the study ES was 0.53 (SD = 0.34, range: -0.22 to 
1.00) CI95 [0.40, 0.67], suggesting VM had a 53% improvement rate from baseline to intervention phrases on 
enhancing social and communication skills for children with ASD. We were confident that the range of 
improvement from baseline to intervention phases was within 40% to 67%.  
 
Table 1. IRD Mean, Standard Deviation (SD), Median, and Range of Each Study 
 
Study Mean  SD Median Minimum  Maximum 
Apples et al. (2005) .50 .53 .50 .0 1.00 
Bellini et al. (2007) .14 .23 .14 -.03 .30 
 .38 .59 .31 -.50 1.00 
Buggey (2005) .59 .05 .59 .55 .62 
Buggey et al. (2011) .26 .39 .26 -.21 .72 
Buggey et al. (1999) .42 .0 .42 .42 .42 
Cardon & Wilcox (2011) .91 .16 1.00 .73 1.00 
Charlop et al. (2010) .84 .32 1.00 .13 1.00 
D'Ateno et al. (2003) .32 .67 .34 -.92 1.00 
Gena et al. (2005) .45 .0 .45 .45 .45 
Hine & Wolery (2006) .18 .62 -.02 -.56 1.00 
Kleeberger & Mirenda (2010) .0 .0 .0 .0 .0 
LeBlanc et al. (2003) .49 .38 .64 -.08 .75 
MacDonald et al (2005) .90 .25 1.00 .19 1.00 
Mainoe & Mirenda (2006) -.22 .74 -.43 -1.00 1.00 
Marzullo-Kerth et al. (2011) .96 .08 1.00 .79 1.00 
Nikopoulos & Keenan (2007) .54 .51 .80 -.67 1.00 
Palechka & MacDonald (2010) 1.00 .0 1.00 1.00 1.00 
Sansosti & Powell-Smith (2008) .28 .38 .28 .01 .55 
Sherer et al. (2001) .81 .28 .97 .33 1.00 
Simpson et al. (2004) .75 .47 1.00 -.05 1.00 
Taylor et al. (1999) .81 .20 .83 .60 1.00 
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Tetreault & Lerman (2010) .19 .59 .31 -.60 1.00 
Thiemann & Goldstein (2001) .44 .60 .60 -.52 1.00 
Victor et al. (2011) 1.00 .0 1.00 1.00 1.00 
Wert & Neisworth (2003) .96 .09 1.00 .83 1.00 
 
4. Discussion 
The present quantitative review examined the effectiveness of VM interventions on the social and 
communication skills among 59 children with ASD. Although the mean IRD score indicates that VM interventions 
have a 53% improvement rate from baseline to intervention in increasing the social and communication skills for 
these children, there was considerable variation in ESs ranging from -0.22 to 1.00. This suggests that VM might be 
more effective for some participants than for others. However, these results should be viewed as preliminary due to 
some limitations of this review. One limitation is that this review did not include unpublished dissertations, 
therefore, there might be potential publication bias for published studies. The other limitation is that, as very strict 
inclusion criteria were applied, IRD scores were calculated for only a small number of studies that met the inclusion 
criteria for review. 
There are several recommendations for meta-analysts interested in further examining the effects of single-case 
designs interventions. First, meta-analysts should provide sufficient information on at what levels data are 
aggregated for analysis (e.g., study, participant) and which data are used to calculate the ESs. For example, it is 
important for meta-analysts to present information on whether data from the first pair (A1B1) or data from both pairs 
(A1B1 and A2B2) were used in the analysis in the ABAB design studies. Second, more stringent inclusion and 
exclusion criteria should be used. Finally, potential moderator variables that may be associated with the 
effectiveness of interventions should be explored. 
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